Although the majority of phaeochromocytomas arise from the adrenal medulla and less than I% are found outside the abdominal cavity, preoperative localization may be difficult (Engelman 1977) . We now report successful localization of an extra-adrenal phaeochromocytoma by means of plasma noradrenaline assay in samples taken from various sites in a patient in whom all previous methods of localization had failed.
Although the majority of phaeochromocytomas arise from the adrenal medulla and less than I% are found outside the abdominal cavity, preoperative localization may be difficult (Engelman 1977) . We now report successful localization of an extra-adrenal phaeochromocytoma by means of plasma noradrenaline assay in samples taken from various sites in a patient in whom all previous methods of localization had failed.
Case report
During her third pregnancy in 1972 when aged 35, Mrs M K, an Iranian, complained of paroxysmal headaches, palpitations and dizziness. Hypertension was diagnosed and she was treated with c1onidine, methyldopa and benzodiazepines. It was noted that her mother had also suffered from hypertension, but died aged 80. Investigations in Teheran revealed one of two urinary vanillylmandelic acid (VMA) excretion analyses marginally raised. Attempts to localize a possible phaeochromocytoma by intravenous pyelography and abdominal aortography, however, had failed. ' In January 1978,she was referred to London for further management. On examination, the blood pressure was 210/120; the left ventricle was hypertrophic and a presystolic triple rhythm was heard on auscultation of the heart; grade IV hypertensive changes were present in the retinae. The haemoglobin was 17 g/dl; WBC I lAx 10 9/1; ESR 19 mm in the first hour; blood urea and electrolytes were normal; chest X-ray was also normal; ECG showed left ventricular hypertrophy with widespread T wave changes. Of five 24-hour urinary collections, the VMA excretion was raised in three, to a maximum of 11 mg/24 hours (normal range 1.8-7); the catecholamine excretion was raised in all five to a maximum of 392~g/24 hours (normal range 32-103). The clinical picture was compatible with the diagnosis ofphaeochromocytoma. The blood pressure was labile with diastolic values up to 150 mmHg with episodes of profound postural hypotension. Various supraventricular and ventricular arrhythmias occurred. She received treatment with alpha-and beta-adrenergic blocking agents together with hydralazine and bendrofluazide.
In order to localize the site of the tumour, the original abdominal aortogram was reviewed, and selective renal arteriography and angioscintiscanning were performed as well as computerized axial tomography (CAT) of the abdomen at I em intervals from xiphisternum to 3 em below the left kidney. All of these attempts, however, failed to localize the tumour. The inferior vena cava was then catheterized via the right femoral vein and samples obtained at various sites for noradrenaline estimation by radioenzymatic assay (Henry et al. 1975) ; at the same time peripheral venous samples and an arterial sample were taken ( Figure 1 ).Plasma noradrenaline values in the peripheral venous samples (12.4 and 10.8 ngjml) were grossly elevated (upper limit of normal 0.8 ngjml). However, in only two sites were the values obtained greater than that observed in the arterial sample (31.4 ng/ml): first, in the distal portion of the left renal vein (35.8 ng/ml); and secondly, in the inferior vena cava below the left renal vein (117.6 ngfml). These results indicated that the tumour was located at a level just below the left renal vein. Six days later laparotomy was performed and a tumour, 3.5 em in diameter, was immediately located on the posterior abdominal wall overlying the aorta and below the left renal vein in the sympathetic chain, at the site previously suggested by venous sampling (Figure 2 ). The arterial supply was via a branch of the superior mesenteric artery; the venous drainage was multiple but included a branch to the left ovarian vein. Following removal of the tumour all drugs were withdrawn and the patient became and has since remained normotensive. Histology of the tumour revealed appearances typical of a phaeochromocytoma.
Comment
Under resting conditions, multiple-site venous sampling for noradrenaline concentration in normal subjects reveals similar levels throughout the circulation (Vecht & Sever 1978) , with two exceptions: (I) Coronary sinus noradrenaline concentrations are raised compared with samples obtained from other sites. (2) Hepatic venous noradrenaline concentrations are invariably low (see below),
Multiple venous sampling to localize the site of a phaeochromocytoma was first reported in 1955 (von Euler et al. 1955) , but the measurement of noradrenaline by bioassay is not widely available; the use of a highly sensitive radioenzymatic assay for noradrenaline as employed here is more easily and reliably applicable, although other biochemical methods have previously been used (Manger & Gifford 1977) .
In two previous cases of phaeochromocytoma investigated by one of the authors (PSS), multiple venous sampling has been carried out and the levels of noradrenaline compared with those obtained from a peripheral artery. We would point out that multiple estimations of noradrenaline by radioenzymatic procedures are time-consuming and costly and we would consider this technique indicated only when attempts at radiographic localization of the tumour fail, when multiple tumours are suspected, and in the case of tumour recurrence.
In the present case all previous attempts to localize the tumour had been unsuccessful. Two further points are also demonstrated. Figure 1 shows that a relatively low value of noradrenaline concentration was found in the hepatic vein (4.6 ng/ml), indicating a major role of the liver in the clearance of circulating catecholamines; in contrast, comparison of the value obtained in the right atrium (23.3 ng/ml) with that in the arterial sample (31.4 ng/ml) does not suggest such a role for the lungs. Secondly, whilst only three out of five 24-hour urinary VMA estimations were marginally raised, the peripheral venous plasma noradrenaline levels were approximately 12 times normal. Although false positive elevation of plasma noradrenaline may occur, experience suggests that peripheral plasma noradrenaline is elevated in virtually every case of phaeochromocytoma (Sever 1980) .
In phaeochromocytoma, surgery is often hazardous and any procedure that may help to localize the tumour prior to operation should be considered. Multiple venous sampling carries little risk in patients with phaeochromocytoma and certainly less than those associated with arteriography; it should not be abandoned in favour of CAT scanning or other noninvasive methods until these are shown to be superior. Torsion of the gallbladder is a well-recognized entity, 85% of cases occurring in females between 60 and 80 years of age. In children the condition has been reported previously but is rare; the purpose of this paper is to focus attention on the condition in the hope that increased awareness will improve diagnosis and reduce the potentially fatal consequences. At present the mortality is reported to be less than 5% (MaingotI969, Carter et al. 1963) .
Case report
A boy aged 9 years was admitted to The London Hospital with a 36-hour history of sudden onset of pain in his right hypochondrium associated with nausea and vomiting. The pain was constant with no radiation and he was unable to keep down fluids. He had previously been a fit child with occasional chest infections in his past history. He had had no previous abdominal symptoms.
Examination revealed an ill, dehydrated boy with a fever of 37,6°C and marked fetor oris.
His tonsils were enlarged but not acutely inflamed. He had an inspiratory wheeze at the right lung base. Abdominal examination revealed marked tenderness and rigidity ofthe right side of his abdomen with maximal tenderness just above and lateral to the umbilicus. No masses were felt; rectal examination was normal.
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